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2.1
$N$ $A_{i}\sim N(O, 1)$
$\theta$ $i$
i, i $=1,$ $\cdots N$, $K$
$S:\{1, \cdots, N\}arrow\{1,\cdots, K\}$ $A=(A_{i})_{i=1,\cdots,N}$
2
$Z=(Z_{S})_{S=1,\cdots K}\sim N(0,\Lambda)’$ , $\Lambda=(\lambda_{gh})_{g,h=1,\cdots K}$
$\in=(\epsilon_{i})_{i=1,\cdots N}\sim N(0,1_{N})’$ .
$Z$ A $\epsilon$
$Z$ $\in$ $A_{i}$
$g_{S(\dot{t})},$ $i=1,\cdots,N(0\leq q_{i}\leq 1)$
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$A=D(\sqrt{p})V+D(\mapsto 1-p\in$ $\sim N(O, 1_{N})$ . (2.1.2).













$A_{S}=\sqrt{9s}Z_{S}+\sqrt{1-g_{S}}\in$ , $Z_{S},$ $\in\sim N(0,1)$ i.i.d. (2.2.1)
$A_{S}$ $\Theta_{S}$























(2.2.2), (224), (226) (225)
$E[E[\chi_{S_{1}}|Z=Z_{S_{1}}]E[\chi_{S_{2}}|Z=Z_{S_{2}}]]=\hat{r}_{S_{1}S_{2}}\cdot\hat{\sigma}_{S_{1}}\cdot\hat{\sigma}_{S_{2}}+\hat{m}_{S_{1}}\cdot\hat{m}_{S_{2}}$ . (2.2.7)
$E[E[\chi_{S_{1}}|Z=Z_{S_{1}}]E[\chi_{S_{2}}|Z=Z_{S_{2}}]]=E[P\{A_{S_{1}}\leq\Theta_{S_{1}}|Z_{S_{1}}\}P\{A_{S_{2}}\leq\Theta_{S_{2}}|Z_{S_{2}}\}]$
$=P\{A_{S_{1}}\leq\Theta_{S_{1}}\wedge A_{S_{2}}\leq\Theta_{S_{2}}\}$ . (2.2.8)
$A_{S_{1}}$ $A_{S_{2}}$ $R=(\begin{array}{ll}1 r_{S_{1}S_{2}}r_{S_{1}S_{2}} 1\end{array})$ 2 (2.2.8)
$P\{A_{S_{1}}\leq\Theta_{S_{1}}\wedge A_{S_{2}}\leq\Theta_{S_{2}}\}=\Phi_{2}(\Theta\Theta r)$
$=\Phi_{2}(\Phi^{-1}(\hat{m}_{S_{1}}),$ $\Phi^{-1}(\hat{m}_{S_{2}}),$ $r_{S_{1}S_{2}})$ . (2.2.9)
$\Phi_{2}$ 2 $>$ $r_{S_{1}S_{2}}\neq\hat{r}_{S_{1}S_{2}}$
(2.2.7), (2.2.9)




$Z_{S_{1}}$ $Z_{S_{2}}$ $\lambda_{S_{1}S_{2}}$ (2.2.1)








Egloff, Leippold, and Vanini (2004, 2007) (2.1.2) $\epsilon$
$\mathcal{G}$
$g=(c, \epsilon_{-\prime}^{-}\eta)$ . (2.3.1)
(2.3.1) $C=\{1, \cdots, N\}$
$\mathcal{E}=\{m_{i,|}|i,i\in C\}$ . (2.3.2)
$–$. $=\{\xi_{i.i}|i,i\in C\}$. (2.3.3)
$\xi_{i,i}$ $i$
$i$
$I$ . $0\leq\xi_{i,i}\leq 1$ .
I. $\xi_{i,i}$
$m$ . $(\xi_{i,i})_{i=1,\cdots\prime N}=0$ .
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$\eta$
$\eta=\{\eta_{i}|i\in C\}$ . (2.3.4)




’ $\mathcal{G}$ (2.1.2) 2 $\in$
$\epsilon(\mathcal{G},V, \in)^{-}=_{-}A+D(\eta)\in$ . (2.3.5)
$A$ $=D_{V}D(\sqrt{p})V+D_{\epsilon}D(\mapsto 1-p\epsilon(g,V, \in)$
$= D_{V}D(\int p\urcorner V+D_{\epsilon}D(\mapsto 1-p(\Xi A+D(\eta)\in)$ . (2.3.6)
(2.3.6) Dv $D_{\epsilon}$ (2.1.2)
(Cl) Cov$(A,A)=1$ .
(C2) Cov$(\epsilon(g, V, \in)_{l}\epsilon(q, V, \in))=1$ .
(2.3.5) (2.3.6) (Cl) (C2) Dv, $D_{\epsilon}$
Egloff, Leippold, and Vanini (2004, 2007) $n$
$A^{(n)}=D_{V}^{(n)}D(\sqrt{}\gamma pV+D_{\epsilon}^{(n)}D(\sqrt{1-p})\epsilon^{(n)}(g,v, \in)$.
$\epsilon^{(n)}(\mathcal{G},V, \in)=$ $EA$$(n-1)+D(\eta)\in$ $n\geq 1$ . (2.3.7)
$\epsilon^{(0)}(\mathcal{G},V, \in)=\in\hslash>$ $D_{V}^{(0)}=D_{\epsilon}^{(0)}=1$ .
$i$ $i$ $i$
2 3 $i$ $j$ $k$
Egloff,







$\chi=\{1, \cdots, d\}$ 1
$d\cdot 1$ $d\ovalbox{\tt\small REJECT}$
$i$ Ai































$VaR(CVaR)$ 95%, 99% $VaR$ $CVaR$
100 $\cdot\alpha\%$ $VaR\equiv VaR^{\alpha}=\inf\{x\in \mathbb{R}|P\{X\leq x\}\geq\alpha\}$ (100a- )
100 . a% $CVaR\equiv CVaR^{\alpha}=E[X\cdot 1_{\{x\geq VaR^{\alpha}\}}]$ (VaR$\alpha$ )
X










$d\equiv\frac{m}{N(N-1)}$ , $0\leq m\leq N$ ($N$ –1). (2.5.1)



















$m$ : $i$ $j$ ( $\xi$ij).,i $=1,\cdots,N;i\neq i$ ’
( ) ($\xi$ii)i $=1,\cdots.N$






$0\leq Y\leq 1$ , $\sum_{j=1}^{N}Yj=1$, $0\leq\xi\leq 1$. $N$ :
142
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